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CONNECTOR FOR COAXIAL CABLE 

FIELD OF THE INVENTION 

The present invention relates generally to connectors for 
coaxial cables and, more particularly, to improved connec 
tors that are particularly quick and easy to install. 

SUMMARY OF THE INVENTION 

It is a primary object of the present invention to provide 
an improved coaxial cable connector Which can be easily 
and quickly installed on a coaxial cable. In this connection, 
a related object of one aspect of this invention is to provide 
such an improved connector Which is self-positioning When 
applied to the cable, Without the use of saW guides or manual 
positioning of individual parts of the connector. 
A further object of one aspect of this invention is to 

provide such an improved connector Which requires only 
tWo pieces to be applied to the cable to form the complete 
connector assembly. 

It is another object of the invention to provide such an 
improved connector Which can be efficiently and economi 
cally manufactured at a loWer cost than previous connectors. 

Still another object of the invention is to provide such an 
improved connector Which simpli?es and facilitates the 
cable preparation required prior to the installation of the 
connector. Thus, a related object is to provide such a 
connector that permits the cable trim dimensions to be 
standardiZed for all connectors embodying this invention. 
An important object of one particular embodiment of the 

invention is to provide an improved coaxial cable connector 
that includes an elboW that permits the cable to be connected 
to a device that is oriented at an angle to the cable, While 
permitting the elboW to be indexed to any of a multiplicity 
of different aZimuthal positions around the axis of the cable. 

Other objects and advantages of the invention Will be 
apparent from the folloWing detailed description and the 
accompanying draWings. 

In accordance With the present invention, many of the 
foregoing objectives are realiZed by providing an improved 
coaxial cable connector comprising a generally cylindrical 
outer connector adapted to be mounted on the outer surface 
of an end portion of the outer conductor of the cable and 
having a holloW extension projecting in a generally axial 
direction beyond the end of the outer conductor; an electri 
cally conductive contact ring disposed Within the holloW 
interior of the extension of the outer connector, the ring 
being mounted for movement in a generally axial direction 
Within and relative to the outer connector for engaging the 
end of the outer conductor; a generally cylindrical body 
member adapted to telescope over the extension of the outer 
connector, the body member and the outer connector having 
cooperating threaded surfaces for joining the tWo members, 
the body member including an internal boss for engaging the 
contact ring and advancing the ring against the end of the 
outer conductor to crush an end portion of the outer con 
ductor as the body member is threaded onto the outer 
connector; and an inner connector mounted Within the body 
member for engaging the inner conductor as the body 
member is threaded onto the outer connector. 

In certain embodiments of the invention, rotation of the 
contact ring during tightening is prevented by anti-rotational 
locking means that prevents rotation of the contact ring as 
the contact ring is advanced against the end of the outer 
conductor. 

One preferred embodiment of the invention provides an 
elboW connector comprising a generally cylindrical outer 
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2 
connector adapted to be mounted on the outer surface of an 
end portion of the outer conductor of the cable, at least a 
portion of the outer surface of the outer connector having a 
non-circular transverse cross-section; an electrically con 
ductive elboW member adapted at one end to telescope over 
at least that portion of the outer connector having a non 
circular transverse cross-section, at least a portion of the 
interior surface of the telescoping portion of the elboW 
member having a non-circular transverse cross-section that 
mates With that of the outer connector in different angular 
positions around the axis of the outer conductor to form an 
anti-rotational connection in any of the different angular 
positions; means for draWing the outer connector and the 
elboW member together, and holding them together; and an 
elboW-shaped inner connector mounted Within the outer 
elboW member for engaging the inner conductor of the cable 
as the outer elboW member is telescoped onto the outer 
connector. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevation, partially in section, of a ?rst 
embodiment of a connector assembly embodying the present 
invention, fully assembled on the end of a coaxial cable; 

FIG. 2 is a longitudinal sectional vieW of the outer 
connector in the connector assembly of FIG. 1; 

FIG. 3 is an end elevation of the outer connector of FIG. 

2; 
FIG. 4 is an end elevation of the contact ring in the 

connector assembly of FIG. 1; 
FIG. 5 is a vertical section taken through the middle of the 

contact ring of FIG. 4; 
FIG. 6 is a fragmentary sectional vieW of a sub-assembly 

of the outer connector and the contact ring in the connector 
assembly of FIG. 1; 

FIG. 7 is an end elevation of the sub-assembly of FIG. 6; 

FIG. 8 is a side elevation, partially in section, of the 
subassembly of FIGS. 6 and 7, fully assembled on the end 
of a coaxial cable; 

FIG. 9 is a side elevation, partially in section, of the 
subassembly of the inner connector and body member in the 
connector assembly of FIG. 1; 

FIG. 10a is a side elevation, partially in section, of a 
second embodiment of a connector assembly embodying the 
present invention, fully assembled With the contact ring in its 
retracted position; 

FIG. 10b is the same side elevation shoWn in FIG. 10a 
With the contact ring in its advanced position; 

FIG. 11 is a longitudinal sectional vieW of the outer 
connector in the connector assembly of FIGS. 10a and 10b, 
taken along line 11—11 in FIG. 13; 

FIG. 12 is an end elevation of the right-hand end of the 
outer connector shoWn in FIG. 11; 

FIG. 13 is an end elevation of the left-hand end of the 
outer connector shoWn in FIG. 11; 

FIG. 14 is a longitudinal sectional vieW of the elboW 
member in the connector assembly of FIGS. 10a and 10b; 

FIG. 15 is a side elevation of the elboW member shoWn in 
FIG. 14; 

FIG. 16 is an end elevation of the right-hand end of the 
elboW member shoWn in FIG. 15; 

FIG. 17 is an end elevation of the left-hand end of the 
elboW member shoWn in FIG. 15; 

FIG. 18 is a longitudinal section of the outer sleeve in the 
connector assembly of FIGS. 10a and 10b; and 
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FIG. 19 is an end elevation of the right-hand end of the 
outer sleeve shown in FIG. 18; 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

While the invention is susceptible to various modi?ca 
tions and alternative forms, speci?c embodiments thereof 
have been shoWn by Way of example in the drawings and 
Will be described in detail. It should be understood, hoWever, 
that it is not intended to limit the invention to the particular 
forms described, but, on the contrary, the intention is to 
cover all modi?cations, equivalents, and alternatives falling 
Within the spirit and scope of the invention as de?ned by the 
appended claims. 

Turning noW to the draWings and referring ?rst to FIGS. 
1 and 2, there is shoWn a connector assembly for a coaxial 
cable 10 having a helically corrugated outer conductor 11 
concentrically spaced from an inner conductor 12 by a 
dielectric spacer (not shoWn). To prepare the cable 10 for 
attachment of the connector assembly, the end of the cable 
is cut along a plane that is perpendicular to the axis of the 
cable, and then the outer conductor 11 and the dielectric are 
cut along a second perpendicular plane to leave a short 
length (e.g., 0.25 inch) of the inner conductor 12 exposed at 
the end of the cable. Any burrs or rough edges on the cut 
ends of the metal conductors 11 and 12 are preferably 
removed to avoid interference With the connector. The outer 
surface of the outer conductor 11 is normally covered With 
a plastic jacket 14 Which is trimmed aWay from the end of 
the outer conductor 11 along a suf?cient length to accom 
modate the connector assembly. 

Electrical contact With the inner conductor 12 of the cable 
10 is effected by a conventional inner connector 15 Which 
telescopes over, in sliding frictional engagement With, a 
substantial portion of the exposed length of the inner con 
ductor 12. The head 16 of the inner connector 15 forms the 
male portion of a conventional connector. 

The ?rst part of the connector assembly to be installed on 
the coaxial cable is an outer connector 20 Which has a 
threaded inner surface 21 that matches the helical corruga 
tions of the outer conductor 11. Thus, the connector 20 can 
be threaded onto the outer conductor 11 until an inside 
surface of the connector engages the cut end 13 (FIG. 8) of 
the outer conductor 11. As Will be discussed in detail beloW, 
the initial contact betWeen the outer conductor 11 and the 
connector occurs When the cut end 13 of the outer conductor 
engages an electrically conductive brass contact ring 22 
captured a cylindrical extension 23 of the connector 20. 

After initial engagement betWeen the contact ring 22 and 
the end of the outer conductor 11, continued advancement of 
the connector 20 onto the cable pushes the ring 22 ?rmly 
against an inner lip 24 at the end of the extension 23. To 
prevent rotation of the contact ring 22 Within the cavity 
formed by the extension 23, thereby preventing detrimental 
cable rotation Within the connector 20, the ring 22 and the 
inside surface of the extension 23 form meshing anti 
rotational surfaces. Speci?cally, the contact ring 22 has a 
hexagonal shape, and the inside surface of the cylindrical 
extension 23 forms six longitudinal grooves 25 for receiving 
the six corners of the hexagonal contact ring 22. Thus, the 
contact ring 22 can slide longitudinally Within the extension 
23, but cannot rotate relative to the connector 20. 

To complete the installation of the connector assembly, a 
stepped cylindrical body member 30 is threaded onto the 
connector 20. This body member 30 carries the inner con 
nector 15, With a dielectric spacer 32 insulating the inner 
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connector 15 and the body member 30. The reduced 
diameter end portion of the body member 30 carries a 
coupling nut 31 that is secured to the body member 30 by a 
spring retaining ring 31a. The ring 31a holds the nut 31 
captive on the body member 30 While permitting free 
rotation of the nut 31 on the body member. A gasket 33 is 
captured betWeen the coupling nut 21 and a ?at end surface 
on the body member 30 to provide an insulated sealing 
surface for a mating connector. 

For the purpose of draWing the contact ring 22 ?rmly 
against the end of the outer conductor 11, the outer connec 
tor 20 and the body member 30 include cooperating threaded 
surfaces 26 and 34. Thus, When the body member 30 is 
threaded onto the outer connector 20, the tWo members are 
telescoped over each other in the axial direction so as to urge 
the contact ring 22 against the end 13 of the outer conductor 
11. 
As the body member 30 is threaded onto the outer 

connector 20, an internal boss 35 formed by the body 
member engages the contact ring 22 and presses it against 
the cut end of the outer conductor 11. Further advancement 
of the body member 30 onto the outer connector 20 then 
pushes the ring 22 longitudinally through the cavity formed 
by the extension 23, thereby crushing the corrugations of 
that portion of the outer conductor located Within the exten 
sion 23. As illustrated in FIG. 1, advancement of the ring 22 
continues until the crushed portion of the outer conductor is 
?rmly compacted betWeen the ring 22 and the internally 
threaded segment of the connector 20. This establishes a 
tight electrical connection betWeen the outer conductor 11, 
the contact ring 22, and the body member 30. The inside 
diameter of the contact ring 22 is preferably about the same 
as the minor inside diameter of the outer conductor 11 to 
ensure contact With the maximum area of the crushed end 
portion of the outer conductor 11. 

Although the entire body member 30, including the boss 
35, is rotated during advancing movement of the contact ring 
22, the anti-rotational lock betWeen the ring 22 and the 
connector 20 prevents the ring 22 from rotating. This in turn 
prevents rotation of the coaxial cable, Which Would be 
detrimental because cable rotation could cause a portion of 
the cable to be retracted from the outer connector 20. 

A moisture barrier is provided by an O-ring 40 positioned 
betWeen the opposed surfaces of the members 20 and 30, 
respectively. 
To maintain an impedance match to the cable 10 and to a 

mating connector, the conductive contact ring 22 and the 
body member 30 are constructed With internal dimensions 
Which satisfy the folloWing formula (Which is Well knoWn in 
the art): 

Where 

Zo=the desired impedance of the coaxial connector; 
D=the internal diameter of the conductive connector 

element; 
d=the diameter of the inner conductor 12; and 
er=the relative permittivity of the dielectric sleeve 32. 
A modi?ed connector 50 embodying the invention is 

illustrated in FIGS. 10—19, for use in connecting a ?rst 
coaxial cable to a second cable or other device that is 
oriented at an angle to the axis of the ?rst cable. Thus, the 
connector 50 includes an outer elboW member 51 that is one 
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part of a tWo-part contact member that also includes an inner 
ring 52. The inner ring 52 makes contact With the end of the 
outer conductor of the coaxial cable (not shown) and is also 
in electrical contact With the elboW member 51. In the 
illustrative embodiment, the elboW member 51 is a 90° 
elboW, i.e., the axes of the cylindrical sections 51a and 51b 
at opposite ends of the elboW member are perpendicular to 
each other. 

The outer connector 60 in the embodiment of FIGS. 
10—19 is similar to the outer connector 20 in the embodiment 
of FIGS. 1—9 in that both connectors have a threaded inner 
surface 61 or 21 that matches the helical corrugations of the 
outer conductor 11 of the coaxial cable. Thus, the connector 
60 can be threaded onto the outer conductor 11 of the cable. 
To provide a moisture barrier betWeen the inner surface of 
the connector 60 and the outer surface of the outer conductor 
11, a gasket 61 is positioned Within the cylindrical portion of 
the connector 60 behind the corrugated surface that mates 
With the corrugations of the outer conductor. The gasket 61 
has a corrugated inner surface to match the helical corru 
gations of the outer conductor 11. When the connector 60 is 
threaded onto the outer conductor 11, the gasket 61 com 
presses slightly so that the gasket bears ?rmly against both 
the outer surface of the conductor 11 and the inner surface 
of the connector. The end portion 62 of the connector has a 
slightly increased inside diameter so that it can ?t over the 
end of the polymeric jacket on the coaxial cable (see FIG. 1). 

To permit the elboW member 51 to be locked in different 
angular positions around the axis of the outer connector 60, 
the exterior surface of the connector 60 includes a hexagonal 
section 63, and the interior surface of the telescoping cylin 
drical section 51a of the elboW 51 forms a multi-cornered 
socket 53 designed to mesh With the hexagonal surface 63 on 
the connector 60. In the illustrative embodiment, the socket 
53 forms 18 corners so that the hexagonal surface 63 can 
receive the socket in 18 different angular positions, i.e., in 
increments of 20°, thereby enabling the elboW member 50 to 
be installed in any of 18 different angular positions relative 
to the connector 60. It Will be understood that the number of 
corners on the non-circular locking surface 63 and in the 
socket 53 may be varied to provide the desired number of 
different angular positions, but the number of corners in the 
socket 53 is preferably a multiple (a Whole integer) of the 
number of corners on the locking surface 63. 
As the elboW member 51 and the connector 60 are 

telescoped together, the inner ring 52 telescopes into the 
interior of the connector 60 to engage the exposed end of the 
outer conductor of the cable. For the purpose of permitting 
rotational indexing movement of the elboW member 51 
Without rotating the inner ring 52, the elboW member 51 and 
the ring 52 are free to rotate relative to each other. Thus, the 
ring 52 can be advanced into engagement With the end of the 
outer conductor of the coaxial cable by moving the elboW 
member 51 longitudinally relative to the outer connector 60. 
An O-ring 54 seated in a groove in the outer surface of the 
connector 60 provides a moisture barrier betWeen the elboW 
member 51 and the connector 60. 

To effect the telescoping movement of the elboW member 
51 and the connector 60, an outer sleeve 70 is attached at one 
end to the elboW member 51 and is threaded onto a raised 
threaded portion 64 on the outer surface of the outer con 
nector 60 at its other end. Consequently, turning the sleeve 
70 causes telescoping movement of the elboW member 50 
and the outer connector 60 relative to each other, and When 
this movement is in the advancing direction, it also advances 
the inner ring 53 toWard and against the end of the outer 
conductor of the coaxial cable. This advancing movement of 
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6 
the ring 53 crushes the corrugations in the length of outer 
conductor that extends beyond the internally threaded por 
tion of the connector 60, in the same manner described 
above in connection With the connector assembly of FIGS. 
1—9. This can be seen most clearly in FIGS. 10a and 10b 
Which shoW the connector fully assembled With the contact 
ring in its retracted postion in FIG. 10a and in its advanced 
position in FIG. 10b. 

The inner connector 80 in the embodiment of FIGS. 
10—19 is also in the form of a 90° elboW and is separated 
from the outer elboW 51 by a pair of dielectric sleeves 81 and 
82. The exposed end portion of the inner conductor of the 
coaxial cable ?ts into a holloW cylindrical portion 83, Which 
in the illustrative embodiment is slotted to form a plurality 
of spring ?ngers to grip the inner conductor. The opposite 
end of the inner connector terminates in a standard male 
?tting 84 to mate With a cooperating ?tting on the device to 
be attached to the coaxial cable. A standard coupling nut 85 
is secured to the outer elboW member 51 by a conventional 
spring retaining ring 86 Which holds the nut 85 captive on 
the member 51 While permitting free rotation of the nut 85 
on the member 51. 
As can be seen from the foregoing detailed description of 

the illustrative embodiments of the invention, the improved 
connector assemblies of this invention can be easily and 
quickly installed. These improved connectors are self 
positioning When applied to a coaxial cable, Without the use 
of saW guides or manual positioning of individual parts of 
the connector. The ?rst preferred embodiment described 
above requires only tWo pieces to be applied to the cable to 
form the complete connector assembly. The second pre 
ferred embodiment permits the connector to be oriented at 
different angular positions on the coaxial cable. Both con 
nectors can be ef?ciently and economically manufactured at 
a loWer cost than most other comparable connectors for 
coaxial cables. The connectors of this invention also sim 
plify and facilitate the cable preparation required prior to the 
installation of the connector, permitting the cable trim 
dimensions to be standardiZed for all connectors embodying 
this invention. 
We claim: 
1. A connector for a coaxial cable having a corrugated 

outer conductor, an inner conductor and a dielectric spacer 
betWeen the tWo conductors, said connector comprising 

a generally cylindrical outer connector adapted to be 
mounted on an outer surface of an end portion of said 
corrugated outer conductor and having a holloW exten 
sion projecting in a generally axial direction beyond the 
end of said outer conductor, 

an electrically conductive contact ring disposed Within 
said holloW extension of said outer connector, said ring 
being mounted for movement in a generally axial 
direction Within and relative to said outer connector for 
engaging the end of said outer conductor, 

a generally cylindrical body member adapted to telescope 
over said extension of said outer connector, said body 
member and said outer connector having cooperating 
threaded surfaces for joining the body member to the 
outer connector, 

said body member including an internal boss for engaging 
said contact ring and axially advancing said ring 
against the end of said outer conductor to crush an end 
portion of said outer conductor as said body member is 
threaded onto said outer connector, and 

an inner connector mounted Within said body member for 
engaging said inner conductor as said body member is 
threaded onto said outer connector. 
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2. The connector of claim 1 wherein said outer connector 
and said body member are made of electrically conductive 
material. 

3. The connector of claim 1 Wherein said inner connector 
includes a holloW cylindrical member for ?tting over and 
frictionally engaging an exposed end portion of said inner 
conductor. 

4. The connector of claim 1 Wherein said contact ring and 
said extension of said outer connector have cooperating 
surfaces that prevent relative rotation betWeen said contact 
ring and said outer connector as said contact ring is 
advanced against the end of said outer conductor. 

5. The connector of claim 4 Wherein said contact ring has 
a non-circular external shape forming a plurality of corners, 
and said holloW extension has a plurality of interior longi 
tudinal grooves for receiving and guiding said corners 
formed by said contact ring. 

6. The connector of claim 1 Wherein said outer connector 
includes an inWardly extending lip on the end of said 
extension for capturing said contact ring Within said 
extension, and for positioning a predetermined length of said 
outer conductor in said outer connector by de?ning a limit 
of retracting axial movement of said contact ring Within said 
extension When said outer connector is advanced onto said 
outer conductor. 

7. The connector of claim 6 Wherein said internal boss on 
said body member extends longitudinally past said lip and 
into said holloW extension to engage said contact ring When 
said body member is telescoped over said extension. 

8. The connector of claim 1 Wherein said outer connector 
has an inner surface adapted to engage the corrugations of 
said outer conductor. 

9. The connector of claim 8 Wherein said outer conductor 
is helically corrugated, and has an inner surface portion 
threaded to match the helical corrugations of said outer 
conductor. 

10. The combination of 
a coaxial cable having a corrugated outer conductor, an 

inner conductor and a dielectric spacer betWeen the tWo 
conductors, and 

a connector comprising 
a generally cylindrical outer connector adapted to be 
mounted on an outer surface of an end portion of said 
outer conductor and having a holloW extension pro 
jecting in a generally axial direction beyond the end 
of said outer conductor, 

an electrically conductive contact ring disposed Within 
said holloW extension of said outer connector, said 
ring being mounted for movement in a generally 
axial direction Within and relative to said outer 
connector for engaging the end of said outer 
conductor, 

a generally cylindrical body member adapted to tele 
scope over said extension of said outer connector, 
said body member and said outer connector having 
cooperating threaded surfaces for joining the body 
member and the outer connector, 

said body member including an internal boss for engag 
ing said contact ring and axially advancing said ring 
against the end of said outer conductor to crush an 
end portion of said outer conductor as said body 
member is threaded onto said outer connector, and 

an inner connector mounted Within said body member 
for engaging said inner conductor as said body 
member is threaded onto said outer connector. 

11. A connector for a coaxial cable having an outer 
conductor, an inner conductor and a dielectric spacer 
betWeen the tWo conductors, said connector comprising 
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8 
a generally cylindrical outer connector adapted to be 

mounted on an outer surface of an end portion of said 
outer conductor, 

an electrically conductive contact member adapted for 
telescoping cooperation With said outer connector, for 
movement in a generally axial direction relative to said 
outer connector for engaging the end of said outer 
conductor, 

a generally cylindrical body member adapted to telescope 
over the outer connector, said body member having 
means for engaging said contact member and axially 
advancing said contact member against the end of said 
outer conductor to crush an end portion of said outer 
conductor and make electrical contact thereWith, 

anti-rotational means for preventing rotation of said con 
tact member as said contact member is advanced 
against the end of said outer conductor, and 

an inner connector mounted Within said body member for 
engaging said inner conductor as said body member is 
threaded onto said outer connector. 

12. The connector of claim 11 Wherein said outer con 
nector has a threaded inner surface adapted to engage a 
corrugated outer conductor. 

13. The connector of claim 11 Wherein said means for 
draWing said outer connector and said contact member 
together comprises an outer sleeve attached to one of said 
outer connector and said contact member and in threaded 
engagement With the other. 

14. The connector of claim 13 Wherein said outer sleeve 
is attached to said contact member in a manner that permits 
relative movement therebetWeen in the longitudinal direc 
tion but prevents relative rotational movement therebe 
tWeen. 

15. The connector of claim 11 Wherein said contact 
member comprises an inner ring for engaging the end of said 
outer conductor and making electrical contact thereWith, and 
an elboW member having a cylindrical portion surrounding 
a portion of said outer connector to permit adjustment of the 
angular position of said elboW member Without rotating said 
inner ring. 

16. The connector of claim 15 Wherein said cylindrical 
portion of said contact member telescopes over a portion of 
said outer connector, the opposed surfaces of said outer 
connector and said cylindrical portion of said elboW member 
forming said anti-rotational locking means. 

17. The connector of claim 16 Wherein the outer periphery 
of said outer connector has said non-circular shape, and the 
inner periphery of said cylindrical portion of said elboW 
member has said longitudinal grooves. 

18. The connector of claim 16 Wherein one of said 
opposed surfaces of said outer connector and said cylindrical 
portion of said elboW member has a non-circular shape 
forming a plurality of corners, and the other of said opposed 
surfaces has a plurality of longitudinal grooves for receiving 
said corners to permit longitudinal movement of said corners 
While preventing rotational movement thereof. 

19. The connector of claim 16 Wherein said corners and 
grooves are spaced around the peripheries of said outer 
connector and said cylindrical portion of said elboW member 
to permit said contact member to be indexed to different 
angular positions With respect to said outer connector. 

20. The connector of claim 19 Wherein both said corners 
and said grooves are evenly spaced around their respective 
peripheries, the number of said grooves is a multiple of the 
number of said corners, and said multiple is a Whole integer. 


